Complex 1 features six-coordinated copper atoms, N,0-bidentate chelate picolinato anions, and /^(N,S) bridging thiocyanato groups with N at the basal site and S at the apical site of te tragonal bipyramid. The remaining two sites are occupied by aqua molecules, whereas two other water molecules serve as lattice water. The bridging thiocyanato groups link the copper polyhedra to form chains along the b axis of the unit cell. Complex 2 contains two Co(III) atoms located at different inversion centers. Co 1 in the [Na2Co(pic)2(N3)2(H20 ) 6]+ cation is six-coordinated by two trans picolinato anions (A) via their N 1 and O 1 atoms and by two ter minal azido ligands. Two oxygen atoms (0 2 and 0 2 a ) of two picolinate anions (A) act as fi(0 ,0 ) bridging atoms at basal sites to form a four-membered Na20 2 ring. Each sodium atom is further linked to three aqua ligands giving rise to trigonal-bipyramidal coordination envi ronments. Two additional lattice water molecules are located between the dimeric sodium po lyhedra. Co 2, in the [Co(pic)2(N3)2]_ anion, is also six-coordinated by pairs of trans N,0-picolinate anions (B) and terminal azido groups.
Introduction
It is well known that picolinic acid, (pic-H), forms transition metal complexes of different types; M(pic),-nH 20 , n = 0,2 or 4 [1 -81, M (pic)(pic-H)X for X = Cl, Br or SCN [9, 10] and [M2(pic)3(pic-H)3] X « H 20 , where X = Cl, H S 0 4, PF6 and NO s [11] . In the case of M(pic)2• nH 20 with n = 2 or 4, the picolinate anion acts as a N ,0-bidentate chelating ligand as found in the structure of [Mg(pic)2(H 20 ) 2] • 2 H 20 [5] , whereas it serves as a 0 ,0 ',N -trid en tate chelating bridging ligand, co ordinating via the ring nitrogen and the two carboxylate oxygen atoms, in the structure of [Cu(pic)2] • 2 H 20 [8] . Definitive crystallographic * Reprint requests to Dr. F. A. Mautner.
Verlag der Zeitschrift für Naturforschung, D-72072 Tübingen 0932-0776/93/1200-1795/$ 01.00/0 data are lacking for the last two types of com plexes.
Recently we established that picolinic acid acts as a neutral N ,0-bidentate chelating ligand in the structure of [K(pic-H)2(H 20 ) 2][AuBr4] • (pic-H)2 [12] , coexists as neutral and anionic N ,0-bidentate ligands in [Mn(pic)(pic-H)Cl]2 [13] , as 0 ,0 ,N -trid e n ta te chelating bridging ligand in M n(pic)(N3)(H zO) [14] and as a 0 ,0 ,0 ',N -te tradentate ligand in the structure of the polymeric Cu(pic)Cl complex [15] . F urther work led us to iso late two new complexes of the empirical formulas Cu(pic)(NCS)(H20 ) 4 and NaCo(pic)2(N3)2(H 20 ) 4. As these complexes are the first compounds of such compositions to be isolated we determ ined their structures by X-ray crystallography.
Experimental
Preparation, spectroscopic and magnetic data are given in [16] . into four sheets parallel to the ab plane. Table I . Crystallographic data.
X-ray crystallography
Freshly prepared single crystals of both m oisture and X-ray sensitive compounds were sealed into ca pillaries and investigated directly on a modified STOE four circle diffractometer. Lattice param e ters were obtained by least-squares refinem ent of the diffraction data from 32 (compound 1) and 25 (compound 2) reflections in the 26 range 7-21°. D ata were collected at 298(1) K using graphitemonochromatized Mo -K a radiation (A = 0.71069 A) and the w-scan technique. The intensities were cor rected for Lp factor, absorption, and intensity decay [intensity of 3 standard reflections dropped during X-ray exposure by 78% (compound 1) and 14% (compound 2)]. Crystallographic data are given in Table I .
The structures were solved by Patterson methods and subsequent Fourier analyses. Anisotropic dis placement param eters were only applied to the non hydrogen atoms in least-squares refinements. The hydrogen atoms of the picolinato anions were in cluded in the final refinement cycles in calculated positions. In case of compound 1 the water hydro gen positions were obtained from difference maps and included in the final refinement cycles (con straints: O -H = 0.93(5) Ä, U = 0.12 Ä 2). The p ro grams DIFABS [17] , SHELX-76 [18] , SHELXS-86 [19] , PLATON [20] and The X-RAY system [21] were used for all computations. Analytical expres sions of neutral-atom scattering factors were em ployed, and anomalous dispersion corrections were incorporated [22] . The final positional param eters are listed in Tables II and III . Selected bond dis tances and angles are given in Tables IV and V. Fur ther details on the structure determinations can be obtained from the Fachinformationszentrum Karls ruhe GmbH, D-76344 Eggenstein-Leopoldshafen, referring to the deposition num ber CSD 57281, the names of the authors and the literature citation.
Discussion
The principal structure features of the title com plex 1 are illustrated in Fig. 1 . In the asymmetric unit [Cu(pic)(NCS)(H20 ) 2] • 2 H 20 of the complex, each copper atom is six-coordinated by a N ,0-bidentate chelating picolinato anion [C u -N = 2.011(7), C u -O = 1.954(7) Ä], nitrogen and sulphur atoms of two //(N,S) thiocyanato groups, and two aqua li gands at C u -O distances of 1.996(6) and 2.581 (7) A. The N atom of one of the thiocyanato groups oc cupies the basal site opposite O 3 of an aqua ligand, whereas the S atom of the other is placed at the axial site of the tetragonal bipyramid trans to O 4 of the second aqua ligand. The other two water molecules serve as lattice molecules in the crystal structure. The bridging thiocyanate groups link the copper polyhedra to form chains along the b axis of the unit cell as seen in Fig. 2 . These polyhedra are packed (7) 1585 (3) 48 (5) 0 3 2796 (7) 1584 (6) 916 (3) 47 (5) 0 4 -80 (6) 3243 (6) 531 (3) 58 (5) 0 5 2328 (7) 4758 (7) 229 (3) 61 (5) 0 6 4683 (8) 3084 (7) 371 (3) 59(5) O l -H (7) 529 (6) 940 (2) 51 (4) 0 2 -2197(7) -476 (6) 787 (2) 125.1 (7) TableV. Selected bond distances (Ä) and angles (°) of 2.
The present structure is different from that of the complex Cu(pic)Cl which also has six-coordinated copper atoms [15] . However, in this latter complex the picolinate anion functions as a tetradentate li gand with its atoms N 1 and O 2 coordinated to the same Cu(II) center, while 0 1 is bonded to a neigh bouring Cu(II) center. 0 2 is also bonded to this Cu(II) center with a long Cu -O distance of 2.565(8) Ä. While the C u -N (p ic) distance in the present structure is very close to the C u-N (pic) distance of 1.996 (12) A, the C u -O (p ic ) distance of 1.954(7) Ä is much shorter than the corresponding values [30] .
The N a -O distances between 2.297(7) to 2.414(7) Ä found in the structure of complex 2, are in good agreem ent with those found in other NaOs polyhedra [2.29 to 2.48 Ä] [31] [32] [33] .
